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* NOTICES * ^ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The nature filter of the honeycomb mold ceramics which is a nature filter of the 
honeycomb mold ceramics, and is characterized by the average pore diameter X of said filter 
(micrometer) and the septum thickness W (micrometer) satisfying the following relation. 
10 >=W/X [claim 2] The nature filter of the honeycomb mold ceramics according to claim 1 with 
which the average pore diameter X of said filter (micrometer) and the septimi thickness W 
(micrometer) are satisfied of the following relation. 

7 >=W/X>=3 ~ [Claim 3] The nature filter of the honeycomb mold ceramics according to claim 1 
with which the average pore diameter X of said filter (micrometer) and the septum thickness W 
(micrometer) are satisfied of the following relation. 

5 >=W/X>=3 — [Claim 4] The nature filter of the honeycomb mold ceremiics given in any 1 term of 
claims 1-3 whose porosity is 55 - 75%. 

[Claim 5] The nature filter of the honeycomb mold ceramics given in any 1 term of claims 1-4 to 

which the ceramics uses cordierite and/or silicon carbide as a principal component. 

[Claim 6] The nature filter of the honeycomb mold ceramics given in any 1 term of claims 1-5 whose 

coefficients of thermal expansion in 40-800 degrees C are less than [ l.OxlO-6/degree C ], 

[Claim 7] The nature filter of the honeycomb mold ceramics given in any 1 term of claims 1-6 whose 

septvun thickness W is 350 micrometers or less. 

[Claim 8] The nature filter of the honeycomb mold ceramics given in any 1 term of claims 1-7 whose 
eel consistencies are two or more 250 eels / in. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the nature filter of the honeycomb mold ceramics 
which has a honeycomb configuration. It is related with the nature filter of the honeycomb mold 
ceramics with which it was made for pressure loss not to become larger than predetermined even if it 
used it for a long period of time in more detail by extracting from pore the ash content generated by 
oil combustion of a diesel power plant, even if it makes some collection efficiency, such as a particle 
(particulate), into a sacrifice. 
[0002] 

[Description of the Prior Art] Two or more through tubes which carry out opening to an emission 
close side edge side and an exhaust gas discharge side edge side in recent years as equipment from 
which the particle in exhaust gas is removed It has the structiire which ******(ed) alternately in 
respect of both ends, the septimi between each through tube (it has two or more pores) is 
compulsorily passed for the exhaust gas which flowed from the emission close side edge side, and 
uptake and ttie nature filter of the honeycomb mold ceramics of the porosity to remove are used in 
the particle in exhaust gas. 

[0003] With this nature filter of the ceramics, in view of engine performance, such as collection 
efficiency and pressure loss, differing by into how much the pore diameter of the pore formed in the 
septum between each through tube is made by relation with the particle size of the particle in exhaust 
gas, development has been furthered in order to obtain what has the high collection efficiency of 
particles (soot etc.) from the former as a nature filter of the ceramics. 

[0004] However, since the filter which made collection efficiency high had the small pore diameter 
of a filter, the ash content generated by oil combustion of a diesel power plant accumulated it into 
the pore of a filter, and it had the problem that pressure loss will become higher than predetermined, 
by prolonged use. Moreover, in the case of the filter with a small pore diameter, on the occasion of 
particle uptake (soot etc.), pressure loss was high and the reduction was desired. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, particles, such as soot generated from an 
engine, are carrying out considerable-amount reduction by amelioration of a diesel power plant in 
recent years compared with before. Then, a header and this invention are reached [ that it is 
important for it not to be necessary to attain collection efficiency extremely high when this invention 
person inquires wholeheartedly, in order to clear the regulation value of a future exhaust fume 
standard, and to enlarge a pore diameter at extent through which exhaust gas can pass from a septum 
in order to prevent the rise of the pressure loss which originates in are recording into the pore of ash 
content conversely, and ]. 

[0006] Therefore, the purpose of this invention is by extracting from pore the ash content generated 
by oil combustion of a diesel power plant to offer the nature filter of the honeycomb mold ceramics 
with which it was made for pressure loss not to become larger than predetermined even if it used it 
for a long period of time, maintaining predetermined collection efficiency. 
[0007] 

[Means for Solving the Problem] That is, according to this invention, it is a nature filter of the 
honeycomb mold ceramics, and nature filter of honeycomb mold ceramics ** characterized by the 
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average pore diameter X of said filter (micrometer) and the septum thickness W (micrometer) 
satisfying the following relation is offered. 

10 >=W/X [0008] In the nature filter of the ceramics of this invention, it is desirable to satisfy the 
relation in which the average pore diameter X of said fiher (micrometer) and the septum thickness W 
(micrometer) are set to 7 >=W/X>=3, and it is more desirable that the average pore diameter X of 
said filter (micrometer) and the septum thickness W (micrometer) satisfy the relation of 5 
>=W/X>=3. 

[0009] Moreover, it is desirable that the porosity is 55 - 75% with the nature filter of the ceramics of 
this invention, and what uses cordierite and/or silicon carbide as a principal component is desirable 
as ceramics. Furthermore, in the nature filter of the ceramics of this invention, it is desirable that the 
coefficient of thermal expansion in 40-800 degrees C is less than [ l.OxlO-6/degree C ]. The septum 
thickness W is 350 micrometers or less, and, as for the filter of this invention, it is desirable that a eel 
consistency has a two or more in [ 250 eels / in ] honeycomb configuration. 
[0010] 

[Embodiment of the Invention] Hereafter, although the operation gestalt of this invention is 
explained concretely, this invention is not limited to these operation gestalten. This invention is the 
nature filter of the ceramics of the honeycomb mold which controlled and constituted a pore 
diameter and septum thickness, as the average pore diameter X of a filter (micrometer) and the 
septum thickness W (micrometer) satisfy relation called 10 >=W/X. 

[001 1] As described above, this invention person found out that it was important for extent through 
which exhaust gas can pass from a septum to enlarge a pore diameter, in order to prevent the rise of 
the pressure loss resulting from are recording into the pore of ash content. If said concretely, when 
this invention person will consider the relation between a pore diameter and septum thickness 
wholeheartedly, by making a pore diameter larger than predetermined to the septum thickness of a 
honeycomb structure object Although some collection efficiency of particles, such as soot, becomes 
low, the pressure loss when carrying out uptake of the particle can be reduced. And the ash content 
accumulated into the pore currently formed in the interior of a septum can be extracted from the pore 
concemed. Consequently, even if it used it for a long period of time, pressure loss did not become 
larger than predetermined, but it found out that the nature filter of the ceramics of the honeycomb 
mold which is stabilized for a long period of time, and can function could be obtained. 
[0012] In this invention, when related W/X of the average pore diameter X of a filter (micrometer) 
and the septum thickness W (micrometer) is larger than 10, the ash content which exhaust gas 
stopped being able to pass through a septum easily, and accumulated into pore cannot be extracted 
from the pore concemed. In order that it may attain the above-mentioned pore in this invention that 
the average pore diameter X (micrometer) and the relation to 7 >=W/X>=3 of the septimi thickness 
W (micrometer) become, it is desirable, and it is more desirable that it is 5 >=W/X>=3. 
[0013] Moreover, in the nature filter of the honeycomb mold ceramics of this invention, when 
attaining the purpose of above-mentioned this invention, it is still more desirable that the average 
pore diameter X is usually 20-70 micrometers, and it is 30-70 micrometers, and about the septum 
thickness W, 350 micrometers or less are desirable and it is more desirable that it is the range which 
is 200-300 micrometers. 

[0014] Although it is not limited, but any class can be used especially as a principal component of 
the nature filter of the ceramics of this invention if it is the quality of the ceramics, it is desirable to 
use cordierite and/or silicon carbide as a principal component. As cordierite, any, such as orientation, 
non-orientation, alpha crystalline substance, and beta crystalline substance, are sufficient. As silicon 
carbide, any, such as alpha crystalline substance and beta crystalline substance, are sufficient. 
[0015] Moreover, other components, such as a muUite, zircon, aluminum titanate, clay bond silicon 
carbide, a zirconia, a spinel, an indialite, Safi Lynn, corundum, and a titania, may be contained. 
[0016] As for the honeycomb filter of this invention, it is desirable that reduction-izing of pressure 
loss and the point of collection efficiency to porosity is 55 - 75%, and it is still more desirable that it 
is 60 - 70%. It is desirable that the coefficient of thermal expansion in 40-800 degrees C is less than 
[ 1 .OxlO-6/degree C ] in respect of improvement in the thermal shock resistance at the time of 
elevated-temperature use, and it is still more desirable that it is less than [ 0.8x1 0-6/degree C ]. 
[0017] Moreover, although the nature filter of the ceramics of this invention is a honeycomb mold 
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which has the structure which usually ******(ed) alternately two or more through tubes which carry 
out opening to an emission close side edge side and an exhaust gas discharge side edge side in 
respect of both ends There may not be especially a limit about the configuration of a honeycomb 
mold filter, for example, any, such as a configuration where the side face of the cylinder of a perfect 
circle or an ellipse, the prisms whose configurations of an end face are the polygons of a trigonum, a 
rectangular head, etc., these cylinders, and a prism curved into the character of**, are sufficient as 
the configuration of an end face. Moreover, there may not be especially a limit about the 
configuration of a through tube, either, for example, any, such as polygons, such as a rectangular 
head and eight angles, a perfect circle, and an ellipse, are sufficient as a cross-section configuration. 
As a eel consistency of a filter, firom the point of the uptake engine performance of exhaust gas, two 
or more 250 eels / in are desirable, and the range of 300 - 400 eel / in2 is still more desirable. 
[0018] The nature filter of the honeycomb mold ceramics of this invention can be manufactured by 
the approach described below. First, when using a cordierite-ized raw material as a start raw material 
of a filter, this cordierite-ized raw material needs to blend source components of an alumina 
(aluminum 203), such as source components of a magnesia (MgO), such as a sovirce component of a 
silica (Si02) and a kaolin, and talc, an aluminum oxide, and an aluminum hydroxide, etc. in order to 
blend each component so that it may become the theoretical presentation of a cordierite crystal. 
[0019] What contains both any one sort or these of an aluminum oxide or an alimiinum hydroxide in 
that there are few impurities as a source component of an alumina (aluminimi 203) is desirable, and 
what contains an aluminum hydroxide especially is desirable. 

[0020] Moreover, as for the source raw material of an alimiina (aluminum 203), it is desirable 
among a cordierite-ized raw material to do 15-45 mass % content of an aluminmn hydroxide, and, as 
for an aluminxmi oxide, it is desirable to do 0-20 mass % content of. 

[0021] As a source component of a magnesia (MgO), for example, talc, a magnesite, etc. can be 
mentioned and talc is desirable especially. As for talc, it is desirable to do 37in cordierite-ized raw 
material -40 mass % content of, the particle size of talc has desirable 5-40 micrometers fi-om the 
point which makes a coefficient of thermal expansion low, and its 10-30 micrometers are more 
desirable. 

[0022] Moreover, source components of a magnesia (MgO), such as talc used for this invention, may 
contain Fe203, CaO, Na20, K20, etc. as an impurity. However, as for the content of Fe 203, it is 
desirable among the source component of a magnesia (MgO) to consider as 0.1 to 2.5 mass %, High 
porosity can be obtained while being able to ** a coefficient of thermal expansion low, if it is the 
content of this range. 

[0023] Moreover, as for the content of CaO, Na20, and K20, it is desirable to carry out firom the 
point of making a coefficient of thermal expansion low, to below 0.35 mass % in these simi totals 
among the source component of a magnesia (MgO). 

[0024] In addition, in this invention, silicon carbide can also be used as a principal component as a 
start raw material of a filter, as when using silicon carbide as a principal component ~ silicon carbide 
(SiC) ~ or the both sides in the case of using silicon carbide (SiC) and metal silicon (Si) as a 
principal component are included. 

[0025] It can face manufacturing the filter of this invention, various additives can be blended with a 
cordierite-ized raw material and/or the start raw material which uses silicon carbide as a principal 
component if needed, and the ostomy material for forming the dispersant for promoting the 
distribution to foaming resin, a binder, and a medium and pore as an additive, for example etc. can 
be mentioned. 

[0026] As foaming resin, an acrylic microcapsule etc. can be mentioned and the hydroxypropyl 
methylcellulose, methyl cellulose, hydroxyethyl cellulose, carboxyl methyl cellulose, polyvinyl 
alcohol, etc. can be mentioned as a binder, for example. Moreover, as a dispersant, ethylene glycol, a 
dextrin, fatty-acid soap, polyalcohol, etc. can be mentioned, for example. Moreover, as an ostomy 
agent, graphite, wheat flour, starch, phenol resin, a polymethyl methacrylate, polyethylene, 
polyethylene terephthalate, etc. can be mentioned, for example, these additives are independent one 
sort according to the purpose — or two or more sorts can be combined and it can use. 
[0027] In this invention, the nature filter of the honeycomb mold ceramics can be manufactured by 
the production process shovm below using the above-mentioned start raw material. 
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[0028] First, to the start raw material 100 weight section mentioned above, it kneads and plasticity 
takes after supplying a binder 3-5 weight sections, the ostomy agent 3-40 weight sections, a 
dispersant 0.5 - 2 weight sections, and water 10-40 weight sections. 

[0029] Subsequently, as for shaping of a plasticity raw material, it is desirable to carry out by the 
extrusion-molding method at the point which can perform an extrusion-molding method, an 
injection-molding method, a press-forming method, and a ceramic raw material by the approach of 
forming the through tube after shaping in the shape of a cylinder etc., is made to carry out orientation 
of the cordierite crystal for example while continuous molding is easy especially, and is made to 
low-fever expansibility. 

[0030] Subsequently, hot air drying, microwave desiccation, dielectric drying, reduced pressure 
drying, a vacuum drying, freeze drying, etc. can perform desiccation of a generation form, and it is 
desirable quick and to perform the whole at the desiccation process which is the point which can be 
dried to homogeneity and combined hot air drying, microwave desiccation, or dielectric drying 
especially. 

[0031] Although baking of a desiccation Plastic solid is finally based also on the magnitude of a 
desiccation Plastic solid, it is usually desirable in the case of a cordierite-ized raw material, to be 
1410-1440 degrees C in temperature under an atmospheric-air ambient atmosphere, and to calcinate 
for 3 to 7 hours. Moreover, in the case of the raw material which uses silicon carbide as a principal 
component, in order to prevent oxidation of SiC, it calcinates under non-oxidizing atmospheres, such 
as N2 and Ar. As a buming temperature, when combining SiC with silicon nitride etc., it is the 
temperature which silicon nitride powder softens, and it is desirable to calcinate at the temperature of 
1550-2000 degrees C. To combine SiC particles by the recrystallizing method, it is required to 
calcinate at the temperature of at least 1800 degrees C or more. Furthermore, when using SiC and Si 
as a principal component, it is desirable under non-oxidizing atmospheres, such as N2 and Ar, to 
calcinate at the temperature of 1400-1800 degrees C. In addition, a desiccation process and a baking 
process may be performed continuously. 
[0032] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not 
limited to these examples. 

[0033] 1. The approach shown below about the nature filter of the honeycomb mold ceramics 
obtained in the examples 1-13 and the examples 1-5 of a comparison which carry out the evaluation 
approach after-mentioned estimated. 

[0034] (1) The average pore diameter was measured by the mercury press fit type porosimeter by the 
average pore diameter microphone ROMERI tex company. 

[0035] (2) True specific gravity of porosity cordierite was made into 2.52 g/cm3, and porosity was 
calculated from total pore volume. In SiC, true specific gravity was made into 3.05 g/cm3. 
[0036] (3) It flowed into the filter which has the average pore diameter X which shows the exhaust 
gas made to generate soot with a collection efficiency soot generator in Table 2 by 
size:phil44mmx 152mm (die length), the septum thickness W, porosity, a eel consistency, and a 
coefficient of thermal expansion for 2 minutes, uptake of the soot contained in the exhaust gas after 
filtering was carried out through the filter paper, and the weight (Wl) of soot was measured. 
Moreover, uptake of the exhaust gas made to generate the same time amount and soot was carried 
out through the filter paper, without flowing into a filter, and the weight (W2) of soot was measured. 
Subsequently, it substituted for the formula showing each obtained weight (Wl) (W2) below, and 
collection efficiency was searched for. 
[0037] 

[Equation 1] (W2-W1) / (W2) xl00[0038] (4) Soot uptake pressure-loss evaluation size : using the 
phi 144mmx 152mm (die length) nature filter of the honeycomb mold ceramics, honeycomb filter 
order was pressed down in the bore phi 13 0mm ring, and measurement was performed by bore 
phil30nmi on parenchyma. With the soot generator, the soot was generated and uptake of the lOg 
soot was carried out to the honeycomb filter. In the condition, the differential pressure before and 
behind a sink and a filter was measured for the air of 2.27Nm3/min. 

[0039] (Examples 1-12) Ostomy material was mixed with the main raw material by the mean 
diameter and the blending ratio of coal which are shown in Table 1, and various kinds of cordierite- 
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ized raw materials were prepared. 
[0040] Subsequently, lOOg of cordierite-ized raw materials of these various kinds, to each, 
hydroxypropyl-methylcellulose 4g, 0.5g of lauric-acid potash soap, and 30g of water were thrown in 
and kneaded, and it considered as plasticity, and the cylinder-like plastic matter was fabricated with 
the vacuum kneading machine, and this reversible raw material was fed into the extrusion-molding 
machine, and was fabricated in the shape of a honeycomb. 

[0041] Subsequently, the bone dry of various kinds of acquired Plastic solids was carried out by hot 
air drying after dielectric drying, and the both-ends side was cut in the predetermined dimension. 
[0042] Subsequently, the through tube ******(ed) altemately the through tube in the desiccation 
object of the shape of this honeycomb in respect of the both ends which carry out opening by the 
slurry which consists of a cordierite-ized raw material of the same presentation. 
[0043] Finally, it calcinated at 1420 degrees C for 4 hours, and the size:phil44mmx 152mm (die 
length) nature filter of the honeycomb mold ceramics of examples 1-12 and the examples 1-5 of a 
comparison was obtained. 

[0044] (Example 13) Using the main raw material (SiC and Si) shown in Table 1, and ostomy 
material, it carried out by the approach as examples 1-12 that desiccation and ****** are the same, 
and it is an atmospheric pressure argon ambient atmosphere, and 400 degrees C of baking are an 
atmospheric pressure oxidizing atmosphere, and they obtained [ 400 degrees C or more were 
calcinated at 1450 degrees C of maximum temperatures for 1 hour, and ] the size:phil44mmxl52mm 
(die length) nature filter of the honeycomb mold ceramics. 

[0045] Each evaluation result of examples 1-13 and the examples 1-5 of a comparison is collectively 
shown in Table 2. 



[0046] 
[Table 1] 
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[0047] [Table 2] 
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[0048] 

[Effect of the Invention] As explained above, since the value which **(ed) septum thickness with the 
average pore diameter has collection efficiency and correlation, according to this invention, it is 
controlling the value which **(ed) septum thickness with the average pore diameter, and can control 
collection efficiency freely. Moreover, the nature filter of the honeycomb mold ceramics with which 
the pressure loss by are recording of ash content does not become larger than predetermined even if 
it uses it for a long period of time can be offered, maintaining predetermined collection efficiency 
according to this invention, since it is thought that the collection efficiency of a soot has the 
collection efficiency of ash content and correlation. 



[Translation done.] 
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